Table 1. Monthly Climatic Averages for Snoqualmie Pass, Washington WSO

Rainy Mine EE/CA

Month
Parameter Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Maximum Temperature (°F) 31.9 37 42.4 493 57.2 62.9 70.4 69.6 64.6 53.9 39.3 334 51
Average Minimum Temperature (°F) 21.1 23.6 26.1 30.4 345 40.4 46 46.2 41.7 35.6 28.2 24.1 332
[Average Total Precipitation (in) 1591 12.39 11.18 6.39 4.25 3.97 1.58 2.2 4.75 9.73 14.94 17.46 104.76
Average Total Snowfall (in) 106.9 81.1 78 27.2 5.1 0.1 0.1 0.0 0.2 6.7 43.5 91.5 440.4
Average Snow Depth (in) 70 91 96 76 32 2 0 0 0 0 10 37 34

Notes:

Source: National Weather Service, Period of Record 2/19/70 to 4/30/07 (WRCC 2007)
Percent of possible observations for period of record: maximum temperature = 96%, minimum temperature = 95.9%, precipitation = 95.6%, snowfall = 97.2%, snow depth = 96.8%

°F = Degrees Fahrenheit
in = inches



















Table 7. Summary of Waste Volumes and Selected Metal Concentrations

Rainy Mine EE/CA
Selected Metal Concentration (mg/kg)
Estimated

Area Location Volume (bcy) Arsenic Copper Silver
Average background soil 5 0.41 200 0.65

Average background sediment = 9.5 18 0.04"
WR-1 Mill Site (east zone) 2000 222 1970 41.3
WR-2 West zone 25 15800 1310 15.0
S1 and S3 Soil around mill foundation 20 298 1660 41.1
RM-SEEP-SS-1 |Sediment at west toe of waste rock pile WR-1 10 179 4410 4.8
RM-SEEP-SS-2 |Sediment at east toe of waste rock pile WR-1 10 205 2620 33.9

Notes:

Data in this table represent analytical results of samples collected during the Site Inspection (CES 2005).

* Analytical result between the method detection limit (MDL) and practical quantitation limit (PQL); value = detected concentration
bey = Bank cubic yard
mg/kg = Milligram per kilogram




Table 8. Surface Water Quality ARARs and Proposed Cleanup Criteria (total recoverable pg/L)

Rainy Mine EE/CA
State of Washington Federal
WAC 173-201A | WAC 246-290 Clean Water Act Section 304 National Toxics Rule 40 CFR 131.26 P;Efff; s;d
Apparent Maximum Protection of Human Health Human Health Water
Background Detected Aquatic Life, Drinking Water | Consumption of Freshwater Consumption of Freshwater Cleanup
Analyte Concentration® Concentration Chronic™* Criteria Water+Organism Chronic” Water+Organism Chronic” Criteria
Aluminum 85 2890 87
Arsenic 0.68 57.7 190 10 0.018 150 0.018 190 10
Barium 1.5 14 2000 1000 4
Cadmium 0.05 0.7 0.08 5 0.02 0.08 0.08
Copper 0.25 2020 0.57 1300 1300 0.45¢ 0.57 0.57
Iron 12.5 580 300 300 1000 300
Manganese 2.5 54 50 50
Lead 0.05 0.5 0.05 15 0.05 0.05 0.05
Zinc 5 60 5.4 50000 7400 6.1 5 5.4
Notes:

Ttailics - result below method detection limit, reported at 1/2 reporting limit

Underline - result between method detection limit and practical quantitation limit, reported at detected concentration

ug/L = Microgram per liter

“Based on one background sample from Quartz Creek upstream of the site and one sample from unnamed drainage.

®Hardness dependent criteria adjusted based on an apparent background hardness of 3; also converted to total concentrations where applicable.
“For protection of human health, State of Washingon defaults to National Toxics Rule 40 CFR 131.26.

“The federal Aquatic Life Ambient Freshwater Quality Copper Criterion was revised in 2007 and is to be calculated using site-specific water quality parameters (EPA 2007); however, there is insufficient site data available to
calculate the criterion. Therefore, the 2006 criterion was used.

ARAR = Applicable or relevant and appropriate requirement

CFR = Code of Federal Regulations

PRG = Preliminary Remediation Goal

WAC = Washington Administrative Code



Table 9. Soil Quality ARARs and Proposed Cleanup Criteria (mg/kg)

Rainy Mine EE/CA
State of Washington Federal
WAC 173-340-740 | WAC 173-340-7492 [ WAC 170-340-7493 EPA
Apparent Maximum MTCA Method A Method B Method B Human Health | proposed Soil
Background Detected Industrial Soil Unrestricted Land | Ecological Receptorb Region 9 PRGs - Risk-based Cleanup
Analyte Concentration’ | Concentration (Table 745-1) Use (Table 749-2) (Table 749-3) Industrial Soil Criteria® Criteria
Aluminum 20000 26200 NS NS 50p 100000 20000
Antimony 0.37 53 NS NS 5p 410 5
Arsenic 312 15800 20 (As’) 20 (As’) 10p (As) 1.6 33 33
Cadmium 0.18 0.61 2 25 4p 450 2
Chromium 53 12 19 (Cr6) 42 42p,s 450 19
Copper 200 1970 NS 100 50s 41000 200
Mercury 0.09 1.08 2 9 0.1s 310 0.1
Lead 31.4 79.6 1000 220 50p 800 50
Selenuim 0.45 11.1 NS 0.8 0.3w 5100 0.45
Silver 0.65 41.3 NS NS 2p 5100 2
Thallium 0.08 1.5 NS NS Ip 67 1
Vanadium 26.4 67 NS 26 2p 1000 26.4
Zinc 63.7 69 NS 270 86p 100000 86
Notes:

tailics - result below method detection limit, reported at 1/2 reporting limit
Underline - result between method detection limit and practical quantitation limit, reported at detected concentration
mg/kg = Milligram per kilogram

Based on three background soil samples.

°Lowest value selected from plant(p), soil biota(s), and wildlife(w) receptors
‘From Rainy Mine Streamlined Human Health and Ecological Risk Assessment (MSE 2006). Value calculated using human health risk equations, site-specific exposure factors, and an allowable non-carcinogenic
hazard index of 1 and a carcinogenic risk of 1.E-05.

ARAR = Applicable or relevant and appropriate requirement

EPA = U.S. Environmental Protection Agency

MTCA = Model Toxics Control Act

NS = No standard

PRG = Preliminary Remediation Goal
WAC = Washington Administrative Code




Table 10. Sediment Quality ARARs and Proposed Cleanup Criteria (mg/kg)

Rainy Mine EE/CA
State of Washington Federal
WDOE 2004 WAC 173-204-320 EPA/NOAA 1999 Proposed
Apparent Maximum Freshwater Sediment [ Marine Sediment Human Health Sediment
Background Detected Quality Standards Management Threshold Effects | Probable Effects Risk-based Cleanup
Analyte Concentration” | Concentration | (Recommended Only) Standards” Level Level Criteria® Criteria
Arsenic 9.5 205 20 57 5.9 17 132 132
Cadmium 0.39 1.27 0.6 5.1 0.596 3.53 0.6
Copper 18 4410 80 390 35.7 197 80
Lead 4.78 31.2 335 450 35 91.3 335
Silver 0.04 339 2 6.1 NS NS 2
Notes:

Underline - result between method detection limit and practical quantitation limit, reported at detected concentration
mg/kg = Milligram per kilogram

“Based on a single background sample collected from Quartz Creek upstream of the site.

°For reference only - not applicable.
‘From Rainy Mine Streamlined Human Health and Ecological Risk Assessment (MSE 2006). Values calculated using human health risk equations, site-specific exposure factors, and an allowable non-

carcinogenic hazard index of 1 and a carcinogenic risk of 1.E-05.

ARAR = Applicable or relevant and appropriate requirement

EPA = U.S. Environmental Protection Agency

NOAA = National Oceanic and Atmospheric Administration

NS = No standard

PRG = Preliminary Remediation Goal
WAC = Washington Administrative Code
WDOE = Washington Department of Ecology




Table 11. Summary of Areas Exceeding Risk-based Cleanup Levels

Rainy Mine EE/CA
Maximum
Risk-based Detected Estimated
Cleanup Level | Concentration Volume
Media Area Contaminant (mg/kg) (mg/kg) (bcy)
. Soil around mill foundation (S-1 & S-3) 299 25
Soil/Waste . .
Rock Waste rock pile WR-1 Arsenic 33 222 2,000
Waste rock pile WR-2 15800 25
Sediment Sed%ment at west seep Arsenic 132 179 80
Sediment at east seep 205 20
Total Estimated Volume of Waste Material = 2150 bey
Notes:

bey = Bank cubic yard

mg/kg = Milligram per kilogram




Table 12. Removal Action Technology Screening Matrix

Rainy Mine EE/CA
| |
2 p .
Technolo . . Z @ = .
EY | Process Option Description g < g = 8 O0&M Land Impact Pros Cons Retained?
Class QS = = )
= g -
@ Lol
No Action
[No action |N o action Leave feature(s) as is 0 0 0 |none none Cheap, easy No risk reduction Yes
Institutional Controls
3-strand barbed-wire f¢ d Medium-subject t Onl ild impediment t
Barbed-wire fencing | . strand barbed-wire fence aroun Low High Low © “H.n subjectfo Minimal Simple 1Y 8 mic smpediment 1o No
site. vandalism access
A - — - — - - - -
cce‘ss' Chain-link fencing 8-foot cham link security fence Medium Low High Medlul.n subject to Visual contrast Simple, n'lore effective than [Difficult to install on steep, No
restriction around site vandalism barbed-wire uneven slopes
Warning signs Signs posted aF ph)l/sical hazards to Low High Low Medium—subject to Minimal Simple, rr?ore effective than |Difficult to install on steep, No
warn of potential risks vandalism barbed-wire uneven slopes
Physical Hazards
Medium—subiect to Reduces ecoreceptor
Bat gate Install bat gate in open adit High High Low | ol None exposure; maintains bat Potential vandalism Yes
vandalism .
habitat
. Eliminates physical hazard; . .
Backfill open shaft |Backfill open shaft High Medium Low Lowfsubject to further Low may be able to use waste rock Potential for fut.ure collap ,Se’ Yes
subsidence . removes potential bat habitat
for fill material
. Install PUF or concrete plug in . . . . . .. . . . .
Access Plug open adit " Medium Medium Medium |Low-inspect vandalism|Minimal Eliminates physical hazard |Removes potential bat habitat. No
- addition to backfill and cover
restriction
. Low—inspect for Eliminate physical hazard; . .
Cap open shaft with Install bat cupola over open shaft High Medium Low sloughing around cap |Minimal not as prone to collapse; Not na.tural looking, potential Yes
cupola . L . vandalism
and vandalism mainatains bat habitat
Remove or bury Remove scattered debris or bury on High High Low None Minimal Cheap and easy, particularly [May require waste Yes

debris

site

for on-site disposal

characterization
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Table 12. Removal Action Technology Screening Matrix

Rainy Mine EE/CA
| |
2 p .
Technolo . . Z @ = .
EY | Process Option Description g < g = 8 O0&M Land Impact Pros Cons Retained?
Class QS = = )
= g -
@ Lol
|
Engineering Controls
Use diversion channels to intercept Minimal; inspect for Reduce erosion and
Surface controls [Runoff diversion P Medium High Medium L P Low—channel percolation of water through |Not independently effective No
surface water run on erosion
waste rock
. . . . More applicable to arid/semi-
Soil e@pf)— Soil .C(,)Vq de51gr'1efi to store Low Low Medium Low'—lnsp ect for Simple design/installation  |arid climates; would require No
transpiration cover |precipitation until it evaporates erosion . .
very thick soil cover
Engineered multilayer cover with a . . . Low-inspect for Eliminates infiltration Must be installed/tested
i o High Med High . .
Geosynthetic cover synthetic liner (GCL or HDPE) 8 edum 8 erosion through waste material correctly Yes
. . High—clay subject to Nearly eliminate infiltration; |Clay prone to decomposition
Bentonite or composite clay . . L - PR . . .
Clay cover . . Low Medium Medium  |desication in semi-arid more forgiving installation |from desiccation and Yes
geosynthetic cover + soil & seed . . .
Solid climate <1 acrepository |than geosynthetics freeze/thaw (ITRC 2004)
ol S and topsoil
containment stockpile s v J .
. . Add carbohydrate— or protein—based . . . Low-inspect for Reduced leachate metals tr(?ng y depends on mixture;
Biological cover nutrient mixes to cover soil Medium High Medium crosion conc. (EPA 2000) design parameters not No
’ developed (EPA 2000)
Cementitious cover Fiber—reinforced conerete/mortar High Medium High Low'—lnsp ect for Reduce leachate metals conc. Subject to CljaCkmg; not No
cover erosion natural looking
Reduced infiltration, leachate
Spray cover of polyurethane grout to . . . Low-inspect for metals conc. < MCLs Long term stability unknown
Polyureth: t S . Med Med Med . - N
oyurethane grou inhibit infiltration edium cdium edium erosion (EPA 2000); more plasticity |(EPA 2000) ©
than cement grouts
Land Disposal
X . Medium—inspect cap L . . .
On-site Constructed Excavate waste rock and place in . . . . Eliminates or reduces direct |Waste remains on site;
. . . . High High Medium  |and analyze leachate; |<1 ac (reclaimed) . Yes
repository repository on-site repository . . exposure potential for re-exposure
inspect reclaimed areas|
. . Low-material hauled L .
Off-site disposal |Landfill Excavate waste rock and dispose in High High High off site; inspect None Ehmm'ates direct exp os'ure b Risk of highway spills Yes
landfill reclaimed areas removing waste from site
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Table 12. Removal Action Technology Screening Matrix

Rainy Mine EE/CA
| |
2 p -
Technolo . L. Z @ = - )
EY | Process Option Description g < g = o O0&M Land Impact Pros Cons Retained?
Class 3 = = )

= g -

@ Lol
Treatment
Solidification/ e Inject waste rock with cement or Medium to . . Low—inspect for Minimal for access |Does not require waste Leaves waste in the 100-year

e Stabilization R . .. R High Medium . . . . . No
Stabilization other material to physically stabilize High erosion/settling to waste rock piles |excavation floodplain
. . . Requires high energy source;
. . . . Heat waste rock >2800°F to melt . . Low-inspect for Minimal for access |Does not require waste R R
Vitrification Vitrification . High Low High . . . . high cost; leaves waste in No
minerals erosion/settling to waste rock piles |excavation .
floodplain
. . Minimal for access Requires water source
. . E te and wash waste rock with . . Low- t ¢ . L L .

Washing Washing xcavale and wash waste rock wi Medium Low High owmspect lor to waste rock piles |Reduces waste toxicity significant waste handling; and No

aqueous solution

erosion/settling

and wash area

chemical disposal
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Table 13. Estimated Removal Action Cost Summary

Rainy Mine EE/CA
Alternative 3 Recommended
Alternative 2 Cost Alternative
TASK Description Cost Alt 3A Alt 3B Cost
Access Road
Improvement $5,000 $5,000 $5,000 $5,000
subtotal = $5,000 $5,000 $5,000 $5,000(
Physical Hazards Bat Qate Installation $5,500 $5,500 $5,500 $5,500
Mitigation Debris Removal $5,556 $5,556 $5,556 $5,556
subtotal = $11,056 $11,056 $11,056 $11,056)
Access Road Construction $107,032 $107,032 $107,032 $107,032
Mine Waste Excavation and Disposal $195,267 $40,241 $40,481 $40,241
. French Drain Construction $52,803
Mine Waste . . (@
Removal Repository Construction $27,169 $126,659 $27,169
Mine Waste Area Reclamation $18,651 $11,370 $9,375 $11,370
Access Road Reclamation $27,075 $33,365 $33,365 $33,365
subtotal = $348,025 $219,175 $369,715 $219,175
Staging Area Preparation $2,000 $500 $500 $500
Mobilization $20,000 $30,000 $30,000 $30,000]
Miscellaneous Temporary Erosion Control BMPs $5,000 $4,000 $5,000 $4,000
Install Diversion Channel Above Repository $1,532 $8,370 $1,532
Install Temporary Fence Around Repository $1,768 $2,652 $1,768
subtotal = $27,000 $37,800 $46,522 $37,800
Removal Action Subtotal = $391,081 $273,031 $432,293 $273,031
Design and Design . . $39,108 $40,955 $64,844 $40,955
Oversight Removal Action Oversight $40,000 $60,000 $60,000 $60,000
subtotal = $79,108 $100,955 $124,844 $100,955
Post-removal  |Post-removal Monitoring for 3 years $49,472 $49,472 $49,472 $49,472
Monitoring subtotal = $49,472 $49,472 $49,472 $49,472
SUBTOTAL = $519,662 $423,458 $606,609 $423,458
Contingency  [20% Contingency $103,932 $84,692 $121,322 $84,692
TOTAL COST= § 623,594 $ 508,150 $ 727,931 $ 508,150
Notes:

*Cost based on repository cover option 1 - engineered cover; cover option 2 - earthen clay cover would increase cost from $25,000 to $31,000 based on options selected



Table 14. Data Gaps Summary

Rainy Mine EE/CA
Estimated
Data Gap Potential Issues Recommended Action Cost
Lack of sufficient background -Background surface water, pore water, and sediment It is generally good practice to adequately characterize
samples: samples may have been impacted by mining activities  |background conditions at a removal action site to ensure
-Minimal background samples upstream of the Site that cleanup criteria are above background levels, to
collected for each media type -Prevents establishing statistically representative evaluate removal action effectiveness, and determine post-
Background concentrations for any media at the site removal compliance with ARARs. Additional background
-May result in applying site cleanup criteria that are sampling should be conducted to develop statistically valid
below background levels background concentrations for all media, and the analytical $3,000 -
-Makes it difficult to evaluate removal action MDLs should be well below applicable screening criteria. $5,000
effectiveness or compliance with ARARs
Concrete mill foundation not -Concrete may contain elevated leachable concentrations [A sample from the concrete mill foundation should be
characterized: of metals. collected and analyzed to determine whether the material
-No samples of the concrete mill -May be considered a hazardous waste. can be disposed of in an on-site repository or sanitary
foundation have been collected. landfill.
Potential presence of T&E —T&E species are to be protected to the individual level. |A detailed biological survey should be conducted to
amphibian species: -May require special measures to accommodate a determine whether T&E amphibian species are present at
-SI indicates T&E amphibian species | sensitive species. the site, specifically around the seeps. Should also USFS

may be present at the site.

determine whether bats inhabit the open shaft and adit.
Consult with USFS biologist.

Minimal site topography:
-Topography generated in the SI
covers a limited portion of the mill
site and surrounding area.

-No detailed topography for the area
between the mill site and Adit 1, or
the proposed repository areas

-Difficult to prepare an engineered design for removal

actions.
-Difficult to delineate floodplain

Areas that will be addressed in the selected removal action
alternative should be surveyed to provide adequate
topography needed to prepare engineered designs and
accurately estimate costs.

$3,000-$5,000

Total Estimated Cost =

$6,000-
$10,000




Table 15. Comparative Analysis of Removal Action Alternatives

Rainy Mine EE/CA

Assessment Criteria

Alternative 1
No Action

Alternative 2
Excavation and Off-site Disposal

Alternative 3
Excavation and On-site Disposal

Compliance with Removal Action Goals and Objectives

Attributes:

Does not comply

Waste material removed from site and physical hazards
mitigated.

Waste material encapsulated on site and physical hazards
mitigated.

Advantages:

None

+Eliminates potential exposure at site

+Reduces exposure potential at site

Overall Protectiveness of Public Health, Safet

y and Welfare

Attributes:|No protection All waste material exceeding cleanup levels removed from site. | All waste material exceeding cleanup levels encapsulated on site.
+Higher level of human protection +High level of human protection
Advantages:(None +Eliminates risk to community from long-distance transport of

+Eliminates potential for future releases at the site

waste

Environmental Protectiveness

Attributes:

No protection

All waste material exceeding cleanup levels removed from site.

All waste material exceeding cleanup levels encapsulated on site.

Advantages:

None

+Higher level of ecological protection
+Eliminates potential for future releases at the site

+High level of ecological protection

Compliance with Key ARARs

Moderate compliance with Soil Quality ARARs

Moderate compliance with Soil Quality ARARs

Attributes:|Does not comply High compliance with Solids Disposal ARARs Moderate to high compliance with Solids Disposal ARARs
High compliance with FP S&G ARARs High compliance with FP S&G ARARs
+Repository option 1 (ridge location) would better comply with FP
+Eliminates potential for future non-compliances from waste  |S&Gs
Advantages:[None

material

+Cover option 1 (engineered cover) meets substantive Solids
Disposal ARARs

Long-term Effectiveness

and Permanence

Attributes:

No action

Waste source removed from site. Bat gate may be subject to
vandalism.

Waste source encapsulated on site. Effectiveness dependent on
cover selection. Bat gate may be subject to vandalism.

Advantages:

None

+Most effective and permanent long term

+Effective and provides long-term permanence
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Table 15. Comparative Analysis of Removal Action Alternatives
Rainy Mine EE/CA

Alternative 1 Alternative 2 Alternative 3

Assessment Criteria No Action Excavation and Off-site Disposal Excavation and On-site Disposal

Reduction of Toxicity, Mobility and Volume

No reduction in toxicity or mobility, but waste is removed from

Attributes:|No action .
site.

No reduction in toxicity or mobility, but waste is encapsulated.

+Complete reduction of waste volume +Significant reduction of waste volume

Advantages:[None . . . +R. tion i ilit t ti lected: opti
g Mot likely for reduction of mobility e'duc ion in mobi ity depe{l(i.en' on cover option selec ed; option
1 will be more effective at minimizing mobility.

Short-Term Effectiveness

Waste encapsulated on site within one field season. Short-term

Attributes:|No action Waste removed from the site within one field season. effectiveness will depend on cover selected; option 1 will be more
effective in the short term.
+Most easily constructed +Easily constructed
Advantages:|None +Minimal risk to community and workers +Minimal risk to community and workers

+Does not require off-site transport of waste

Implementability

Waste removal, transport, site reclamation, and repository
construction accomplished using standard construction equipment
and methods.

Waste removal, transport, and site reclamation accomplished

Attributes:|Not applicable . . .
" PP using standard construction equipment and methods.

+Easiest to implement; technically and administratively

Advantages:|None feasible.

+Easily implemented; technically and administratively feasible.

State and Federal Agency, and Community Acceptance

Attributes:|Not acceptable Waste removed from site and physical hazards mitigated. Waste encapsulated on site and physical hazards mitigated.

Advantages:[None +Most acceptable +Acceptable
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Table 15. Comparative Analysis of Removal Action Alternatives

Rainy Mine EE/CA

Assessment Criteria

Alternative 1
No Action

Estimated Total Present Worth Cost

Alternative 2

Excavation and Off-site Disposal

Alternative 3

Excavation and On-site Disposal

Attributes:

$0

$623,594

Repository Location 1 - Ridge” = $508,150
Repository Location 2 - Mill Site” = $727,931

Advantages (= cost]
savings over most
expensive option):

+$727,931

+$104,337 savings

Using Repository Location 1 (Ridge)" = +$219,781
Using Repository Location 2 (Mill Site)” = +$0

Notes:

*Costs based on engineered cover option; an earthen clay cover would increase costs $25,000 to $31,000 based on options selected.

ARAR = Applicable or Relevant and Appropriate Requirement

FP S&Gs = Forest Plan Standard and Guidelines

Page 3 of 3




